A porcine rotavirus strain, CN86, originally isolated from rotavirus-infected piglets in Argentina, has been shown to possess unique characteristics. It was the first animal strain described to be antigenically related to human serotype G1 and the standard counterpart of another porcine strain showing rearrangement ofgenome segment 11. Owing to these features, molecular characterization of this virus seemed relevant. The gene encoding the major inner capsid protein, VP6, was cloned and its nucleotide sequence was determined. Comparative analysis of the deduced amino acid sequence of CN86 VP6 with those representing the four different subgroups showed that it is more closely related to subgroup II human Wa and porcine Gottfried strains, albeit to a lesser extent than they are to each other. Despite exhibiting sequence divergence, CN86 VP6 has 12 out of the 14 residues expected to be conserved in strains bearing subgroup II specificity.
Interestingly, CN86 VP6 shows a high degree of homology with VP6 of porcine strain YM rotavirus which, although being closely related to subgroup II strains, has been serologically characterized as subgroup I. Subgroup II reactivity of CN86 strain, predicted by sequence analysis, was confirmed by ELISA with subgroup-specific monoclonal antibodies. Taken together, our results provide evidence for the existence of a human-pig lineage for rotavirus gene 6.
Rotaviruses, members of the family Reoviridae, are major aetiologic agents of severe diarrhoea in the young of a wide range of avian and mammalian species, including humans (Estes & Cohen, 1989) . Rotaviruses are classified into seven groups (A to G) based on antigenic determinants present in the major inner capsid protein, VP6 (Estes & Cohen, 1989) . Within group A rotaviruses, two distinct non-overlapping antigenic specificities, designated subgroup I and subgroup II, were identified and localized to the VP6 protein (Kapikian et al., 1981; Greenberg et al., 1983) . Mammalian group A rotaviruses usually exhibit either subgroup I or subgroup II specificity. However, it was observed that the equine rotavirus strain H-2, together with all group A avian rotaviruses, failed to react with either subgroup 2-or IIspecific monoclonal antibodies (Hoshino et al., 1984; Gorziglia et al., 1988) . Another category of subgroup reactivity was identified in equine rotavirus strain FI-14, which reacted with both subgroup I-and II-specific monoclonal antibodies (Hoshino et al., 1987) . During the course of characterizing porcine rotaviruses isolated in Argentina, a strain designated CN86 was found to exhibit unique characteristics (Mattion et al., 1988; Gonz~ilez et al., 1989 ). CN86 appears to be the standard counterpart of a porcine strain which shows rearrangement of gene 11 (Mattion et al., 1988) . In addition, CN86 was the first animal rotavirus reported to be antigenically related to human serotype G1, which suggests that porcine and human rotaviruses may share common evolutionary traits and that there may be interspecies infection in nature (Bellinzoni et al., 1990) . Hence, sequence analyses of porcine rotavirus genome segments, in particular those encoding the inner capsid protein VP6 and the outer capsid proteins VP4 and VP7, will improve our understanding of the relationship between porcine and human rotaviruses. We therefore decided to characterize the subgroup antigen-bearing protein VP6 of strain CN86. We cloned and sequenced the VP6-coding gene and compared its deduced amino acid sequence with that of other mammalian group A rotaviruses.
Plaque-purified rotavirus CN86 was propagated in MA104 cells as previously described (Gonz~ilez et al., 1989) . A eDNA from genomic dsRNA was synthesized and cloned into the SmaI site of pUC19 as previously reported (Gonz~ilez et al., 1989; Gonz~ilez & Burrone, 1989 gene 6-specific probe. This probe, which corresponds to gene 6 of human strain Wa (Both et al., 1984) , was obtained by reverse transcription followed by PCR amplification (Saiki et aL, 1985) using 5'-and 3'-specific primers. Three independent full-length clones were sequenced on both strands by the dideoxynucleotide chain termination method (Sanger et al., 1977) using a modified T7 DNA polymerase (Pharmacia). DNA and protein sequences were analysed using the computer programmes supplied by IntelliGenetics (PCGene, re-lease 6.70). Gene 6 of strain CN86 is 1356 bp in length and possesses one long open reading frame beginning at nucleotide 24 and terminating at nucleotide 1215, encoding a protein of 397 amino acids with a calculated M r of 44745 (Fig. 1) . The proposed initiation codon has a G in position -3 and a G in position + 4 (data not shown) and therefore is a strong initiation codon based on Kozak's rules (Kozak, 1981) . A length of 397 amino acids has been reported for the VP6 of most group A rotaviruses, with the exception of equine H-2 which has * Values represent the A414 reading in a micro ELISA reader (average from two wells). A rotavirus strain was considered to belong to one subgroup or another when the A414 with one subgroup monoclonal antibody was at least three times that with the monoclonal antibody of the other subgroup. SA-11 and Gottfried strains were used as positive controls for subgroup I and subgroup II reactivity, respectively. Subgroup-specific monoclonal antibodies were 255/60 (subgroup I) and 631/9 (subgroup II). a longer open reading frame coding for 399 residues (Gorziglia et al., 1988) . When the deduced VP6 amino acid sequence of CN86 was compared with that of mammalian group A rotaviruses bearing different subgroup specificities, a high degree of homology (94 %) was observed with subgroup II human Wa and porcine Gottfried strains ( Fig. 1 and Table 1 ). A lower degree of homology (about 90%) was observed with either subgroup I (SA-11 and 1076), subgroup I and II or subgroup non-I/II (H2) rotaviruses ( Fig. 1 and Table  1 ). For comparison, the degree of relatedness among strains of the same subgroup is 97-98 % (except porcine YM rotavirus), independent of the rotavirus host species (Table 1) .
There are 14 positions in VP6 protein at which a specific amino acid is conserved in FI-14 (subgroup I and II) and subgroup II rotaviruses (Gorziglia et al., 1988; Mattion et al., 1994) . These residues are therefore most likely to be responsible for subgroup II specificity (Gorziglia et al., 1988; Mattion et al., 1994) . Despite its divergence, CN86 has 12 out of these 14 subgroupspecific residues conserved (Fig. 1) , strongly suggesting that the CN86 strain belongs to subgroup II. When the subgroup specificity of CN86 strain was examined by ELISA with specific monoclonal antibodies for subgroup I and subgroup II (Greenberg et al., 1983) , CN86 virus reacted only with subgroup II-specific antibodies (Table  2) , which is in agreement with the sequence data.
A porcine rotavirus VP6 has recently been described (YM strain) that is more closely related to subgroup II strains Gottfried and Wa than to viruses of subgroup I (L6pez & Arias, 1993) . Surprisingly, YM virus was formerly reported to exhibit subgroup I specificity based on serological analysis performed on virus from intestinal suspensions adapted to grow in MA104 cells (Ruiz et al., 1988) . Interestingly, the VP6 protein of CN86 shows 98 % homology with that of YM virus ( Fig. 1 and Table  1 ). These proteins differ by five amino acids. Among them, CN86 has valine and alanine residues at positions 56 and 348, respectively, which are found in subgroup II viruses (Fig. 1) . In contrast, YM shows isoleucine and serine at the same positions, which are characteristic of subgroup I viruses. Based on this fact, it is possible that the subgroup specificity of these porcine viruses may be determined solely by these amino acids.
This report demonstrates that VP6 from porcine strain CN86 represents a diverged version of a VP6 protein with subgroup II specificity. Indeed, VP6 of CN86 exhibits 24 amino acid substitutions with respect to the sequence of either Wa or Gottfried rotaviruses, whereas the latter strains only differ with each other by nine residues. Nevertheless, there seem to be certain evolutionary constraints to maintain those residues responsible for subgroup specificity.
Of interest is the finding that CN86, a porcine strain, shows both serotype G1 and subgroup II reactivities, since, thus far, all group A rotaviruses belonging to serotype G1 and subgroup II have only been described in humans. Our sequence data support the hypothesis of the existence of a human-pig lineage for the VP6-coding gene, which includes rotaviruses belonging to both subgroup II and serotypes G1, G3 or G4, as has been proposed by Hoshino et al. (1987) .
